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(57) Abstract: Disclosed is a method for cleaning a process chamber of a substrate processing apparatus where a substrate to be 
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a plasma of an oxygen-containing gas in the process chamber and a step for generating a plasma of a nitrogen-containing gas in the 
process chamber are performed alternately. 
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?$HMMWL<D&-tbJitfE$ J $>, ^^<D^M(Dwl^k^<D^-i^^f\^\^X, In-situ^ 

xmm^^mm^y^bmmy'y^b^m-mMMj^ir^m^mmtm 
m&mft-r&~bx\ tcb^.^ mmy*y^(D^tzj&mmy°y^<D^m<Dwm 
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[oo29] rcD^xv^a^g2oofi > ^?v&79X^fc£w\±.&^ki&m j $>wtfc®i 
v^ 0 9-^>y<7i(Dmm7ia(D^^mat.m^(Dma^8o^m^nxm, mm 

7la\a-i^<DMn^80tmmu TMz.mx^-r^WMM8lf>mn^fhX\^ 

o ^-Y>^7i\HKm^mmmxh^^^w^^— ^^^wd^m^w-f- 
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^7°?72<D^mM\aiv^^w&tf4^&tchb(Dtf4vy>7y4timtfh 

01^£<9, ?Si5ir^-^bT»M^77(D{f^^CTt-^75^0f^(Ot±i^^ 
[0030] -^-fe7°^72^», W^#bT#|^$*5fc46cD 3^: (2^O^0^) (D^^n 

^^5:^tt 0 ^82^si^^r^72(Z)^®^^•LT^^BItg(^^1-^t^, ^tih^^^W 

tV82«^m^83^@^^TV^6o ^:bT, ^^f#t°>-82^ ^Tv^^ 

[0031] ^^71^M^^^^A§|3#85^tt^^-C*5'9, ^<Z)#;^AI»85^ 

tt^#t^86^^g^§tl.TV^o r(D^#t|^^86ttN #*#$pi!S87, Ar^ 

2 
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[0032] ±.mmuM8i<Dmm\a^m^93^mm^nx^, z.<D$mw93ias.MMM 
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rirt^J; 19^^71 Pi<Dtfxi)K #^81GD^f!g81al*l^J— lz$m&fri. W% 
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3m^97&wtrthfhxm, ^(D^M^97\z.mn.w-s M&tf^^AiN^oir^ 

yt^hm, ^4?vm.*MWr&^?v&W&U98j)^s— svm*99*:jY\^X 
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, M^b<«, 30#— 100&\ O O^SIfj;, 0. 005—5. 0L/5j\ ^UT^Xi; 
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LTcDArte, 0. 1 — 5. 0L/5j\ ^^71C0rtffifi6— 633Pa-Cfe5 0 
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[0051] y°yx^mmmu2oo\^n^^mm\^^^xmm'r^o 

r<D t t5^x^x^a^»2oo^*3tt6^s^ov>T > tft^i^t^ 

^^71rt^i^AL, lH?X^72_L^i£S-r5 0 
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[0052] ^:bT, #*#($&^86<£>N tf^iMpW,87&£XfArtf*iMvU88frb^ N 

2 2 

[0053] [^B#^W^nf^^gftlO9^^(D-v'^n^^5/^^0^1O8^|lT2#)S 
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2 

1 - 3L/min(DmMLXJfxm A£B#853r?>LT^ ^ 7 1 Mag Ai" 2> Q 
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2 
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[0068] roJ:9^?f ^b^a^J;t), ^^7i^M^^-rsr^<> -r X^x 

•^^ffl^*200(D^#^^7^— t/s/MN:tR&5-£&C $t ^b^Sl/->t°303a 
^^WbT^tf-r5/cH-T\ Jt^Wffi^WW-Y^71(Dl^Igp^^#j|CSr^ 
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[0069] 7?X^mmBWi200(DiL%±\,fB^<D£oK^^s<71(DfaM(Dft%kg. 
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2 2 
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2 

[0074] ^SMiM^^, O ^Ar<7)^^J;5^^>W<7)Sfe>fb^S^fi 1 54i'a'J- 
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[0075] rtucj^, ^n-t&^mmmmkdK tiio^^NW^^Pt^tifi^ 

[0076] #cte, W^bMS, gfc#yS<£>— jg^iffitbOMSr^W^ 

2 

tb j etblL/min*3«t'0«0. 2L/min©fcfcfirCfcf£U JE^Sr^Rf^l26. 7Pa£U ? 

2 

^f5o ^©t, 66. 7Pa(D%±nj££lKU 60#P^# X9XVpo£r7«-r5 0 ^ 
OS^X^X^JJ^TtJl, X9XV£OFF^U §l#^Ar^*5«fctJ ? 0 7jX 

2 

[0077] ^(D^ ^^p^Ar#X.3oJ;tJ ? N #X^ N ■^tL-^tLlL/min^o^t^O. 15L/ 

2 

minGD^iTi^U JE^SrMx.^126. 7Pa£U ^^n^i&K (f~feX^*&^) ^400 

2 

zgAU SS/7XV©f^^tf 5c ff^/^66. 7PafcU 60#K^^7 

X^PN^^i-5o :Ci^7X^I»^7^, /7Xv?fOFFiiL, 51 

2 

[0078] ^<£cfc5^^/l'&^K£M 

[0079] ft©^7XVMxg^n7u x 3o#H8£E^§itut^ x—^^ga* 

2 

26. 7Pa£U ^^^^it(1^-feX^^it)7iS400 o C^5J:5^WbT N 30S>M, 
XUt— hSr^T^o JEE^Tfcfet^l^Ar^SSit^N tfX<Dffi&tt<D-1&z\ZX,it 
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^mx\ 1600W£>W^n$&£:3$AU ii^7Xv©f^^l/\ ^r®^, 66. 7 
^H7f, ^XVSrOFF^U 3l#ic^Ar7JX£5j^N #X£#ltLTjC^3l# 

2 

[0080] #cte, ll(^^±5zii«?ff^b^S^IIJibfc7gm^ov^Tia^-r5 0 

o 

[0081] rr-m, ^>-^ftzmm^£^tcwWi%:j&f&u "f-^^^mw^^ 

^-^/^m^^^^Mf ffiffll^^V^ff^U ICP-MASS (Inductive 
Coupled Plasma-Mass-Spectrometry) KXV^iL^^^fcVCD&ffigklfoMJM^&B 

[0082] ifcvvc, ^^^/^^I^ftr|l-^f-v^vvffi^^/^^-fe^^b, ^^^x-v-poc^^ 

mo^(Dmmmi^n^\ i^x/^^^iwrai^x/^^u icp- 
mas s m i 9 wis a ^itv (D^-m^^m^mm^MmL-tc ( m 5 , 6 <d 3 0^ 

*ft«?3su ^mmtmi^m^^y°^m^^mwm^y o ^i^mu icp- 

[0083] r^^om^b^a^^^^^^^fes^wTt-^rii^t^Sc 
( 1 ) ii77xvig (1 m ^ tdo) 
v^^nm w-±'7?mM) :4oo°c 



WO 2005/074016 



16 



PCT/JP2005/001057 



j±t):66. 7Pa 

O jf^MikiO. 2L/min 

2 

: 30sec 
^M^n$^N°!7— : 2000W 

(2) ii^7xvig {im^tdo) 

V^UmW^PUm.) :400°C 

JEE^7 :66. 7Pa 

N ^f^fi:0. 15L/min 

2 

Aiy^tffEik: lL/min 
B#^1:60sec 

: 1600W 

[0084] 05*3«fct*Hl6a^ ^ffcMSr^Tofc 
fcC 1505>i:V^#^^^T\ g^lc7)2X10 10 ^/ / cm 2 ^T(D?f^^lJ 

&*3, rr-C^IH^^^^K^bT, Cu, Fe, K, AU Mg, Na£r$J^Lfc 0 
[0086] rr-m, S^^XVPN(Z)^^j;530^»?t^t:^^ff 5HHftt)agU ± 

fc%m&ft<>ft%k<D^-rtii>, i5o&<Dm¥Mk®M'Vfe. mfrm^^wMx&m 
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[0087] m^, m&fcmmiztetfzmm^y^fam&m&frti&^^xm^i&n^fcc 

Xm»i±^/^126. 7Pa^66. 7Pa.^^t^ft 0 ^(Dm&gkftnUTOt&VbV 

fcc 

J±^J:6. 7Pa 

N ;#;^ik:40mL/min 

2 

Ar^f^^fi: lL/min 
BfffQ : 20sec 

-^^n^/N°T7— :1500W 
(2)?jf^M3S 

(i) ii7°7XV^I ( 1 HI ^ fc«9 ) 
j±7^:66. 7Pa 

O ^Si:0. 2L/min 

2 

Ary^^Jt: lL/min 

: 30sec 
W^nSt/-?!7— : 2000W 

(ii) mm^x-rmm (im^tcm 

j±^:126. 7Pa^fc:«:66. 7Pa 
N ^^fi:0. 15L/min 

2 

Ar^^tfftjl: lL/min 
B#r^:60sec 

W^njgy?!7 fc - : 1600W 

[0088] ?t#"fb^s«, i^±(Dx^mmy°^^jin^^iJ i Mmy o 9^x.n^i5\E}m 
^y^mv^/^mm^m^^^&i^&v, icp-massku:^ Na, au f 

Cu, Cr, Ni, Mg N Ca^oV^T, ?f ^b^Sft&^^Mffl^^^ffi^^ 
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1% H9A^*5V>T, CrfemmkfaM<DW]&bhWim&R£LTT:fo^fc 0 &tt 
\ 09BiC*3V>T N mmt^MmUCv^ fi?8Hb#yg&f*Na, Fe N Cu N Cr, Ni N Mg 

[0089] 9B^^-TJ;5^> it^b^a»^^;«^^7 0 7XVXfMcD^cDii^j/5Sl2 

[0090] _htEHJs<z)m^^Ps^ti.5r^^<®^ m^imx^ 0 itt 

2 2 

fi, ^^L{iNO, NO , NH ^Sr^tf 5ii:^-c^5 0 

2 3 

[0091] ^ISKro^^^b^^^Jfei-S-tdS-r^S^^gtbT, W^n 

-rsfsm^-^^x-^^a^g^ij^bfc^, w^n^^^A-rsr^^^b 

^Mffl -°smxhz> 0 &tc s ±mmmjfmxn, mw&wo^v^m&m^xm 
mt^m^n^tcm^vxm, ^mmmmxh^K mmmm^tc^cD^yx 

m%^m^mti,xn^7°9^mm&ft?i>(Dx$b^xi>^\ 
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[5] m^mKD^nmmm^m^m^x, mmmmmmmmxnt^tv^m^m 
mamwm^fcamitmExh^ 0 

[7] &%mmm&w.m'fz>timm.k. 
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o 

^-mr>^Km<mm^t^mu mmm^^x^mm^mr^'r^^x 

[io] m^M7(Dm^M^m^^^x, mmmm^M^umm^^xm, mm 

mm&^-&tfxnm.mtfxx$b& 0 
[ii] tmm^mmmmm^^^x, mztmmmft, »ai«!^Ltsft 

^mmt^{p^<thi^4^^^^mm^xmm^mmti-^i:n^ 
^(D^9^(Dm^{p^<thimn^xmmm^y—x^^f'r^iint, 

[13] mim.i2(Dmu^m^m^^x^ mm^mmm^m^^m^m-rxM 
[14] m#zTgi3<Dm&%mj3mz.&\,^x, mm^^nmrn^^mm^m-run 

[15] ff^lIl2<Z)S^S^^*5V^T, mlfE^XV« N m^&J»2eVJ^TT& 

•So 
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